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(54) Bone fracture fixation devices 



(57) A fracture fixation device (10, 74, 76, 84, 94, 
104) for an elongate bone (64) comprising an elongate 
body (12) and first and second rows of fingers (52a, 
52b). Each row extends along the body (12) and each 
finger (52a, 52b) of each row projects from the body 
(12). The body (12) is positionable adjacent and along 
the elongate bone (64) with the fingers (52a, 52b) of the 
two rows extending around the bone (64) in respective 
opposite senses to hold the body (12) to the bone (64). 
The device is also provided with two projections (56) 
projecting from the body (12) at or near a first end (14) 
of the body (12). The projections (56) bend around the 
bone (64) in respective opposite senses. Each projec- 
tion (56) has a hole (58) for receiving a respective screw 
(72) to lock the projection (56) to the bone (64). 
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Description 

[0001] The invention relates to fracture fixation devic- 
es. 

[0002] One type of fracture fixation device is suitable 
for fixing femurs that have fractured subsequently to the 
fitting to the femur of a prosthesis which forms part of 
an artificial hip or knee joint. "Fixing", as used herein, 
means holding the femur (or other bone) in a suitable 
configuration for healing of the fracture. 
[0003] The fixation of a femur that has fractured sub- 
sequently to the fitting of a prosthesis to the femur 
presents particular difficulties. In particular, it is undesir- 
able to insert screws into the femur near the prosthesis 
as this can further damage the cement holding the pros- 
thesis to the femur and cause loosening of the prosthe- 
sis. For this reason many common fixation plates, which 
are secured to the bono solely by screws, are unsuita- 
ble. Furthermore, since the screws cannot pass through 
the metal prosthesis they would therefore have to pass 
either side of it, reducing the purchase on the screw. 
[0004] A fixation device that has been used to fix fe- 
murs fitted with prostheses is described in an article by 
E J Zenni et al. published in "Clinical Orthopaedics and 
Related Research", number 231 (June 1 988), pp 83-89. 
This device comprises an elongate body provided with 
a plurality of holes at one end and a plurality of grooves 
at the other end. The end of the body provided with the 
grooves is locked to the femur, proximally to the pros- 
thesis, by bands which pass around the shaft of the fe- 
mur and the body and locate in the grooves. The end of 
the body provided with the holes is locked to the femur 
distally from the prosthesis by screws passing through 
the holes. The body bridges the fracture and holds the 
femur in a desired configuration. As the screws are 
spaced from the prosthesis, damage to the cement is 
less likely. 

[0005] However, the use of bands passing around the 
shaft of the femur acts as a tourniquet restricting the pe- 
riosteal circulation, leading to cortical erosion. 
[0006] Afurther fracture fixation device is disclosed in 
US-A-4,364,382. This device comprises an elongate 
body with first and second rows of fingers. Each row ex- 
tends along the body and each finger of each row 
projects from the body. In use, the body is positioned 
adjacent and along an elongate bone, bridging a frac- 
ture, with the fingers of the two rows bent around the 
bone in respective opposite senses to hold the body to 
the bone. 

[0007] However, this device is not suitable for fixing 
femoral fractures because it provides insufficient flexu- 
ral and torsional support to the femur. Furthermore, the 
device has to be sufficiently ductile to allow the fingers 
to be deformed around and into the bone during crimp- 
ing. Therefore this device cannot be spring loaded, to 
grip the bone, thus the fingers can more easily become 
loose. 

[0008] According to a first aspect of the invention, 
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there is provided a fracture fixation device for an elon- 
gate bone comprising an elongate body, first and sec- 
ond rows of fingers, each row extending along the body 
and each finger of each row projecting from the body, 

s the body being positionable adjacent and along an elon- 
gate bone with the fingers of the two rows extending 
around the bone in respective opposite senses to hold 
the body to the bone, and two projections projecting 
from the body at or near a first end of the body, the pro- 

10 jections extending around the bone in respective oppo- 
site senses, each projection having a hole for receiving 
a respective screw inserted into the bone to lock the pro- 
jection to the bone. 

[0009] The provision of the two projections allows the 
?£ device to provide greater torsional and flexural support 
to a bone and, when dynamic compression screws are 
used, facilitates compression of the fracture site. When 

projections are provided at one end only of the body, the 

device may be used to fix femurs fractured in close prox- 
20 imity to a femoral prosthesis. In this case, the end pro- 
vided with the projections is secured distally to the pros- 
thesis. 

[001 0] Preferably, the two projections are of different 
lengths. 

2S [0011] According to a second aspect of the invention 
there is provided a fracture fixation device for an elon- 
gate bone comprising an elongate body with first and 
second ends, first and second rows of fingers, each row 
extending along the body and each finger of each row 

30 projecting from the body, the body being positionable 
adjacent and along an elongate bone with the fingers of 
the two rows extending around the bone in respective 
opposite senses to hold the body to the bone, a hole 
being provided at or near the first end and means being 

35 provided for locking the second end to the bone, the hole 
being shaped so that when the hole receives a screw 
inserted into the bone, limited adjustment of the relative 
positions of the hole and the screw is possible before 
the screw is tightened to lock the hole and the screw in 

fo an adjusted disposition and to lock the first end to the 
bone, the arrangement allowing a required compressive 
force to be applied by the body to a fracture in the bone 
bridged by the body. 

[001 2] The application of a compressive force (a force 
4S that urges the portions of the bone on either side of the 
fracture together) is advantageous as it may aid healing 
of the fracture. 

[0013] According to a third aspect of the invention 
there is provided a fracture fixation device for an elon- 

50 gate bone comprising an elongate body, first and sec- 
ond rows of fingers, each row extending along the body 
and each finger of each row projecting from the body, 
the body being positionable adjacent and along an elon- 
gate bone with the fingers of the two rows extending 

55 around the bone in respective opposite senses to hold 
the body to the bone, and a member held by the body 
and having a sharp formation, the member being lock- 
able to the body in a plurality of dispositions so that the 
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member may be locked to the body with the formation 
penetrating the bone so as to hold the body to the bone. 
[0014] This arrangement allows the device to provide 
greater torsional and flexural support to the bone. 
[0015] According to a fourth aspect of the invention s 
there is provided a fracture fixation device for an elon- 
gate bone comprising an elongate body, first and sec- 
ond rows of fingers, each row extending along the body 
and each finger of each row projecting from the body, 
the body being positionable adjacent and along an elon- io 
gate bone with the fingers of the two rows extending 
around the bone in respective opposite senses to hold 
the body to the bone, the body having a surface which, 
when the body is so positioned adjacent and along the 
bone, faces the bone, said body surface being provided is 
with at least one projection for penetrating the bone. 
[001 6] The provision of the projection on the body sur- 
face increases the torsional support provided by the de- 
vice. Additionally the projection may serve to limit con- 
tact between the surface and the bone, thereby limiting 20 
periosteal damage. 

[0017] According to a fifth aspect of the invention 
there is provided a fracture fixation device for an elon- 
gate bone comprising an elongate body, first and sec- 
ond rows of fingers, each row extending along the body 2s 
and each finger of each row projecting from the body, 
the body being positionable adjacent and along an elon- 
gate bone with the fingers of the two rows extending 
around the bone in respective opposite senses to hold 
the body to the bone, each finger of each row having a 30 
respective formation for penetrating the bone, each row 
of fingers having at least one finger having said forma- 
tion spaced from the body by a shorter distance along 
the finger and at least one finger having said formation 
spaced from the body by a longer distance along the 35 

[001 8] This arrangement increases the torsional sup- 
port provided by the device. 

[001 9] The following is a more detailed description of 
embodiments of the invention, by way of example, ref- 40 
erence being made to the appended schematic draw- 
ings in which:- 

Figure 1 is a perspective representation of a first 
fracture fixation device secured to a femur; « 

Figure 2 is a side elevation of the device of Figure 1 ; 

Figure 3 is a front elevation of the fixation device 
shown in Figures 1 and 2; 50 

Figure 4 is a front elevation of the device of Figures 
1 to 3 during a first stage of manufacture of the de- 
vice; 

55 

Figure 5 is an end view corresponding to Figure 4; 
Figure 6 is a side elevation corresponding to Figure 



4; 

Figure 7 is a front elevation of the device of Figures 
1 to 3 during a second stage of manufacture of the 
device; 

Figure 8 is an end elevation corresponding to Figure 



Figure 9 is a side elevation of a spike of the device 
of Figures 1 to 3; 

Figure 10 is an end view of a second fracture fixa- 
tion device showing a bone in cross-section and 
showing the fingers of one row in a first configura- 
tion (solid line) corresponding to when the device is 
fitted to a bone and in a second configuration 

in their resting position, before the device is fitted to 
a bone; 

Figure 11 is a perspective view of a third fracture 
fixation device; 

Figure 1 2 is a perspective view of a fourth fracture 
fixation device; 

Figure 1 3 is a front elevation of the device of Figure 
12; 

Figure 1 4 is a side elevation of the device of Figures 
12 and 13; 

Figure 15 is a sectional view taken on the line A-A 
in Figure 14; 

Figure 1 6 is a perspective view of a fifth fracture fix- 
ation device; 

Figure 17 is a side elevation of the fifth device; 

Figure 18 is a plan view of the fifth device; 

Figure 1 9 is a perspective view of the fifth device 
attached to the femur in a different way; and 

Figure 20 is a perspective view of a sixth fracture 
fixation device. 

[0020] As seen in Figures 1 to 3, the first fixation de- 
vice 10 has an elongate body 12 having a first end 14 
and a second end 1 6. The body 1 2 has a central portion 
1 8 which extends the full length of the body 1 2 and which 
has first and second opposed surfaces 20, 22. The body 
1 2 also has two lateral portions 24 located at opposite 
sides of the central portion 18. The lateral portions 24 
extend from the first end 14 of the body along the ma- 
jority of the length of the body 14 stopping short of the 
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second end 16. Hence : a region 26 of the body 12 lying 
at the second end 16 is formed solely from the central 
portion 18. 

[0021] As shown most clearly in Figures 4 to 6 (which 
show the fixation device at a first stage of manufacture), 
the central portion 18 is thicker than the lateral portions 
24 which taper as they extend from the central portion 
18 to respective side edges 28 of the body 12. 
[0022] A plurality of spikes (not shown in Figures 1 to 
6) extend from the second surface 22 of the central por- 
tion 1 8. One of the spikes 30 (which are formed sepa- 
rately from the body 12) is shown in isolation in Figure 
9. The point of each spike 30 is formed by a conical por- 
tion 32 which extends from the point to the smaller di- 
ameter end of a f rustro-conical portion 34 that is coaxial 
with the conical portion 32. The cone angle of the f rustro- 
conical portion 34 is greater than the cone angle of the 
conical portion 32. This arrangement serves a purpose 
described below. 

[0023] Figure 9 also shows a shank 36 of the spike 
30. During manufacture, the shanks 36 of the spikes 30 
are fixed into respective holes 38 provided in the central 
portion 18 and shown in Figure 4. The spikes 30 project 
from the second surface 22 is a manner similar to that 
shown in Figure 1 0 which shows another fixation device. 
As indicated in Figure 4, the spikes 30 are arranged in 
two rows which extend from the first end 14 of the body 
1 2 for the majority of the length of the body 1 2 stopping 
short of the end region 26. 

[0024] The end region 26 is bent so that a portion 40 
of the body 12 including the second end 16 lies at an 
angle of about 30° to the longitudinal axis 42 of the body 
1 2. The angled portion 40 is located at the opposite side 
of the axis 42 to the spikes 30. 
[0025] The body 1 2 is provided with first and second 
threaded holes 44 near the second end 16. Each thread- 
ed hole 44 receives a respective screw 46 carrying a 
respective clamping part 48. The arrangement is such 
that a wire can be clamped between each part 48 and 
the body 12. 

[0026] A recessed hole 50 extends through the body 
1 2 near the first end 1 4 and serves a purpose described 
below. 

[0027] From each side edge 28 project a respective 
plurality of fingers 52a ; 52b. The fingers 52a, 52b of 
each side edge 28 are arranged in a row extending 
along the length of the body 12. The fingers 52a, 52b of 
each row are of longer and shorter lengths - the longer 
fingers 52a and the shorter fingers 52b alternating with 
each other along the length of the row. As best seen at 
the right-hand side of Figure 8 (which shows a second 
stage of manufacture of the fixation device), the fingers 
52a, 52b are generally arcuate in shape and extend to 
the same side of the longitudinal axis 42 as the spikes 
30. The fingers 52a, 52b lie in planes normal to the lon- 
gitudinal axis 42. The arrangement is such that the fin- 
gers 52a, 52b define a channel that lies between the 
fingers 52a, 52b that extend from one of the side edges 
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28 and the fingers 52a, 52b that extend from the other 
one of the side edges 28. Each finger 52a, 52b has a 
sharp formation 54 at the end of the finger remote from 
the body 1 2. As best shown at the right-hand side of 

s Figure 8, the sharp formations 54 project into the chan- 
nel. The fingers 52a, 52b are thinner and more flexible 
than the central portion 18 and are resilient. 
[0028] Two projections 56 extend from respective 
ones of the side edges 28 at the first end 1 4 of the body 

10 1 2. Each projection 56 extends beyond the first end 1 4 
in a direction parallel to the longitudinal axis 42 and also 
arcuately to the same side of the axis 42 as the spikes 
30. Each projection 56 lies to a respective side of the 
channel formed by the fingers 52a, 52b. Each projection 

75 56 is of plate-like construction with spaced curved side 
edges leading away from the body 1 2 and terminating 
in a rounded end. 

[0029] Each projection 56 is provided with a hole 58 
of a type known as a dynamic compression hole. Each 

20 hole 58 is bounded by an annular surface 60 that faces 
into the hole 58 and which has a portion 62, located fur- 
thermost from the body 12 in a direction parallel to the 
axis 42, that extends at an angle between opposed fac- 
es of the corresponding projection 56. These angled 

25 portions 62 of the holes 58 serve a purpose described 
below. 

[0030] Figures 4 to 6 show a first stage of the manu- 
facture of the fixation device 10 and Figures 7 and 8 
show a second stage of its manufacture. As indicated 

30 in Figures 4 to 6, the body 1 2, the fingers 52a, 52b and 
the projections 56 are machined from a single sheet of 
surgical stainless steel or other suitable surgical mate- 
rial. The angled portion 40 is then bent away from the 
longitudinal axis 42 and the fingers 52a, 52b are bent 

35 into arcuate shapes to form the channel as shown at the 
right-hand side of Figure 8. The sharp formations 54 are 
then bent inwardly. The projections 56 are also bent into 
an arcuate shape as shown (for one side only) in Figure 
7. 

40 [0031] The shanks 36 of the spikes 30 are then fitted 
into the holes 38 and the screws 46 and the clamping 
part 48 are fitted to the first and second threaded holes 
44. 

[0032] The fracture fixation device is used as follows. 

45 Figure 1 shows a femur 64 to which a femoral prosthesis 
66 (which forms part of a hip joint) has been fitted. The 
prosthesis 66 has been inserted into the medullary ca- 
nal. The prosthesis 66 is held in place by cement (not 
shown) or another suitable material. 

so [0033] The first fixation device 1 0 described above is 
particularly useful forfixing such a femur when thefemur 
is fractured proximally (close to the prosthesis 66). First- 
ly, the fracture site is exposed, cleared of debris and the 
fracture is then reduced and possibly held in place by 

55 K-wires or clamps or other fixation devices. The fracture 
fixation device 1 0 is then positioned with the body 1 2 
adjacent to and extending along the shaft 70 of the fe- 
mur 64 so that the body 1 2 bridges the fracture and the 
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angled portion 40 lies against the trochanter 68. In order 
to do this, it is necessary to force the fingers 52a, 52b 
extending from one of the side edges 28 away from the 
fingers 52a, 52b extending from the other of the side 
edges so that the femoral shaft 70 can be inserted into 
the channel between the fingers. The fingers 52a, 52b 
are then released so that the fingers 52a, 52b extend 
around the shaft 70 in respective opposite directions, 
the points of the sharp formations 54 lying against the 
shaft 70 but not penetrating the shaft 70. At this stage, 
the points of the spikes 30 lie against but do not pene- 
trate the shaft 70. 

[0034] The second end 16 of the body 12 is then 
locked to the trochanter 68 by passing a K-wire 71 
around the head of the trochanter and clamping each 
end of the wire 71 between each one of the clamping 
parts 48 and the body 1 2. This prevents the fixation de- 
vice 10 from moving along the femoral shaft 70 away 
from the trochanter 68. The positioning of the wire 71 
around the trochanter 68 causes less damage to the pe- 
riosteum and blood supply than would be caused by 
passing the wire 71 around the shaft 70. This is because 
the wire 71 passing around the trochanter 68 does not 
act as a tourniquet whereas passing the wire 71 around 
the shaft would act as a tourniquet around the shaft. 
[0035] A respective screw 72 is then passed through 
each of the dynamic compression holes 58 and inserted 
three-quarters of the way into the femoral shaft 70. 
[0036] The fixation device 10 preferably applies a 
force of a desired magnitude to the two portions of the 
shaft 70 lying at either side of the fracture, so as to urge 
the portions together. This is referred to as compressing 
the fracture. In order to achieve this, a tensioning device 
(not shown) is firstly hooked to the first end 14 of the 
fixation device 10 using the recessed hole 50. The ten- 
sioning device is then engaged with the femoral shaft 
70 below the fixation device 10 as shown in Figure 1 
and is used to apply a force between the lower portion 
of the femur and the device 10 that tends to push the 
lower portion of the femur 64 towards the portion of the 
femur 64 above the fracture (the upper portion being 
locked to the body 12 by the wire 71 ). During this proc- 
ess, the relative positions of each screw 72 and its cor- 
responding dynamic compression hole 58 alter - the dy- 
namic compression holes 58 being elongated in a direc- 
tion parallel to the longitudinal axis 42 in order to accom- 
modate the movement of the screw 72 within the hole 

[0037] When a required compressive force has been 
applied between the lower femur portion and the fixation 
device 10, the screws 72 are tightened such that the 
heads of the screws seat against the respective angled 
portions 62, thereby locking the projections 56 to the 
femoral shaft 70. 

[0038] The arrangement is such that when either pro- 
jection 56 is locked to the femur 64, the corresponding 
angled portion 62 lies at an acute angle to the surface 
of the femur 64. In this way, each angled portion 62 acts 



in the manner of a wedge, resisting slipping between the 
screw head and the angled portion 62 in a direction that 
would reduce the compressive force applied to the 
bone. This is the case independently of the position of 
5 the screws 72 within the holes 58. 

[0039] As shown in Figure 1 , the projections 56 now 
extend around the femur 64 in respective opposite sens- 
es. 

[0040] Once the screws 72 have been tightened, the 
io body 1 2 is knocked towards the femoral shaft 70 so that 
the spikes 30 penetrate the shaft. During this process, 
the conical portions 32 of the spikes 30 penetrate the 
femur 64 relatively easily. However, when the frustro- 
conical portions 34 contact the surface of the femur 70, 
15 the larger cone angle of the frustro-conical portion 34 
resists further insertion of the spikes 30. 
[0041] The fingers 52a, 52b are then crimped around 
the femora] shaft 70 so as to drive the sharp formations 
54 into the shaft 70. This completes the fitting of the de- 
20 vice 10 to the femur. As shown in Figure 1 , the fingers 
52a, 52b of the two rows are bent around the bone in 
respective opposite senses. 

[0042] As discussed above, the fingers 52a, 52b are 
springy (resilient) in nature. Preferably, the fixation de- 

25 vice is used on a bone of sufficient width so that, after 
fitting of the device to the bone, the fingers lie outward 
of their resting position so that the resilience of the fin- 
gers causes the fingers to grip the bone. 
[0043] Finally the wound is closed. 

30 [0044] The fixation device supports the femur against 
flexural and torsional stresses. Additionally, the device 
10 applies a compressive force to the fracture aiding 
healing of the fracture. 

[0045] The provision of the projections 56 provides 
35 two advantages. Firstly, as the projections provide two 
secure points of attachment of the device 1 0 to the femur 
64 that are spaced from one another around the circum- 
ference of the femur 64, greater torsional and flexural 
support is provided. Secondly, the provision of the dy- 
40 namic compression holes 58 in the projections 56 allows 
the device 1 0 to be used to apply a required compres- 
sive force to the fracture. As screws 72 are only used at 
the distal end of the body 12 (the end that is furthest 
from the prosthesis 66) and beyond the cement mantle, 
45 there is no risk (or only minimal risk) of damaging the 
cement mantle. 

[0046] The spikes 30 also provide two advantages. 
Firstly, the penetration of the femur 64 by the spikes 30 
provides additional support against torsional forces ap- 

so plied to the femur 64. Secondly, the spikes 30 act to 
space the second surface 22 of the central portion 18 
away from the surface of the femur 64. This is advanta- 
geous as it limits contact between the fixation device 1 0 
and the femur 64 and contact between a fixation device 

55 and a bone 64 can cause damage to the periosteum of 
the bone. 

[0047] The provision of fingers 52a, 52b of different 
lengths, increases the support provided by the device 
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10 against torsional forces applied to the femur 64. 
[0048] A second fracture fixation device 74 is shown 
in Figure 10. Parts common to the first fixation device 
10 described above are given the same reference nu- 
merals and will not be described in detail. , 
[0049] The only difference between the second fixa- 
tion device 74 and the device 10 is that all the fingers 
52a, 52b of the device 74 are of the same length. Figure 
10 shows the fingers 52a, 52b of the two rows bent 
around a femoral shaft 70 in respective opposite senses 
- the sharp formations 54 of the fingers 52a, 52b pene- 
trating the shaft. Figure 10 also shows the spikes 30 
penetrating the shaft 70. The dotted line in Figure 10 
indicates the position of the fingers in their resting posi- 
tion, when the device is supplied and before being fitted 
to a bone. This figure shows that when, as discussed 
above, the device is fitted to a bone of sufficient width 
so that the fingers lie outward of their resting position, 
the resilience of the fingers causes the fingers to grip 
the bone. 

[0050] Figure 1 1 shows a third fracture fixation device 
76. Features of the third device 76 common to the first 
device 10 are given the same reference numerals and 
are not described in detail. The third fixation device dif- 
fers from the first device 1 0 only in that a rib 78 extends 
along the central portion 18. The rib 78 provides addi- 
tional stiffness to the body 12. Additionally, Figure 11 
shows an alternative way of attaching the first end 1 4 of 
the body 12 to the trochanter 68 using K-wires. In this 
case, first and second K-wires 80 each have a first end 
inserted into the trochanter 68 and a second end 
clamped between each of the clamping parts 48 and the 
body 1 2. A third K-wire 82 passes around the trochanter 
68 and around the angled portion 40. This provides an 
additional securing of the first end 14 of the body to the 

[0051] A fourth fracture fixation device 84 is shown in 
Figures 1 2 to 15. Parts of the fourth device 84 common 
to the first device 10 are given the same reference nu- 
merals and are not described in detail. The fourth fixa- 
tion device 84 is suitable for fixing femoral fractures lo- 
cated distal from the prosthesis 66 - for example, in the 
middle of the femoral shaft 70. In this case, there is less 
risk of damaging the cement. 

[0052] The fourth fixation device 84 differs from the 
first fixation device 1 0 by the omission of the angled por- 
tion 40 and by the omission of the two threaded holes 
44, the screws 46 and the clamping parts 48. Instead, 
the central portion 18 is provided, near the second end 
16, with a single threaded hole (not shown). A screw 86 
is engaged with the hole and holds first and second gen- 
erally L-shaped members 88 to the body 12. Each mem- 
ber 88 has a first arm provided with a slot 90 through 
which the screw 86 passes and a second arm having a 
spike 92. The spikes 92 penetrate the femoral shaft 70 
to lock the second end 1 6 to the shaft 70. The slots 90 
allow the members 88 to be moved relative to the body 
1 2 (when the screw 86 is loosened) so as to accommo- 



date femurs of different widths and so as to allow the 
members to be positioned with the spikes 92 penetrating 
the f emu r. As the slots 90 allow the positions of the mem- 
bers 88 to be adjusted, the members 88 do not need to 

s be flexible. Accordingly, the members are relatively rigid 
and this allows the members 88 to secure the body 1 2 
to the femur 64 more firmly than the flexible fingers 52a, 
52b secure the body 1 2 to the femur. 
[0053] A fifth fixation device 94 is shown in Figures 1 6 

10 to 19. Parts of the fifth device 94 common to the first 
device 10 are given the same reference numerals and 
are not described in detail. The fifth device 94 differs 
from the first device 10 in that, instead of having two 
projections 56 of similar shape and size, the device 94 

is has a first projection 96, similar to the projection 56 of 
the first device 10, and a second projection 98 that is 
longer than the first projection 96. The second projection 
98 has generally parallel side edges 100 connected by 
a curved, end edge 1 02 and extends away from the from 

20 end 1 4 of the body 1 2 and to the same side of th e body 
12 as the spikes 30 (not shown). As shown in Figures 
17 and 18, the projections 96, 98 are thicker than the 
fingers 52a, 52b. 

[0054] As seen in Figure 18, the dynamic compres- 
25 sion holes 58 in the two projections 96, 98 are spaced 
from one another in a direction parallel to the length of 
the body 12. This reduces or eliminates any possibility 
that the respective screws that pass through the holes 
96, 98 into the bone should collide or otherwise interfere 
30 with one another. The provision of the second longer 
projection 98 allows the holes 96, 98 to be spaced by a 
greater distance in a direction parallel to the length of 
the body 12. 

[0055] As shown in Figure 1 9, the fifth fixation device 
35 94 can also be attached at its second end 1 6 to the femur 
as described above with reference to Figure 11 . 
[0056] A sixth fixation device 104 is shown in Figure 
20. Parts of the sixth device 104 common to the fourth 
device 84 are given the same reference numerals and 
40 are not described in detail. The sixth device 104 is the 
same as the fourth device 84 with the exception that the 
sixth device 104 is provided with first and second pro- 
jections 96, 98, identical to those 96, 98 of the fifth de- 
vice 94, instead of the two projections 56 of the fourth 
45 device 84. 

[0057] It will be appreciated that the fracture fixation 
devices may be modified. 

[0058] For example, different mechanisms may be 
used to lock K-wires to the second end 16 of the body 
so 12. 

[0059] The locking screws 72 may be used with bone 
inserts where the bone is weakened. 
[0060] The body 1 2, the fingers 52a, 52b and the pro- 
jections 56 do not have to be formed in the shapes de- 
ss scribed above and shown in the drawings. 

[0061] It will be appreciated that although the various 
aspects of the invention defined above are embodied in 
various combinations in the fracture fixation devices ex- 
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emplified herein, fracture fixation devices may embody 
any one of the aspects, individually, with the resultant 
advantages, as described above, pertaining to that as- 
pect. 



Claims 

1. A fracture fixation device (10,74,76,84,94,104) for 
an elongate bone comprising an elongate body 
(12), first and second rows of fingers (52,52a,52b), 
each row extending along the body (12) and each 
finger (52, 52a, 52b) of each row projecting from the 
body (12), the body (12) being positionable adja- 
cent and along an elongate bone with the fingers 
(52,52a,52b) of the two rows extending around the 
bone in respective opposite senses to hold the body 

(12) tothe bone, and two projections (56,96,98) pro- 
jecting from the body (12) at or near a first end (14) 
of the body (12), the projections (56,96,98) extend- 
ing around the bone in respective opposing senses, 
each projection (56,96,98) having a hole (58) for re- 
ceiving a respective screw inserted into the bone to 
lock the projection (56,96,98) to the bone. 

2. A device (10,74,76,84,94,104) according to claim 

1 , wherein the body (12) has a second end (16) op- 
posed to the first end (14), means (46,48,86,88) be- 
ing provided for locking the second end (16) to the 
bone, each hole (58) being shaped so that when 
said each hole receives a screw inserted into the 
bone, limited adjustment of the relative positions of 
said each hole (58) and the screw is possible before 
the screw is tightened against the corresponding 
projection (56,96,98) to lock said each hole (58) and 
the screw in an adjusted disposition and to lock the 
corresponding projection (56,96,98) to the bone, 
the arrangement allowing a required compressive 
force to be applied by the body (12) to a fracture in 
the bone bridged by the body (12). 

3. A device (10,74,76,84,94,104) according to claim 

2, wherein each projection (56,96,98) has a surface 
portion (62) which, when said each projection 
(56,96,98) is locked to the bone by a screw, is dis- 
posed at an acute angle to the surface of the bone, 
said locking of said each projection (56,96,98) to the 
bone comprising seating of the screw against the 
surface portion (62), the disposition of the surface 
portion (62) being such as to resist slipping between 
the screw and the surface portion (62) in a manner 
that would reduce said compressive force applied 
to the fracture. 

4. A device (10,74,76,84,94,104) according to any 
one of claims 1 to 3, wherein each projection 
(56,96,98) extends beyond the first end (1 4) of the 
body (12) in a direction parallel to the length of the 
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body (12). 

5. A fracture fixation device (10,74,76,84,94,104) for 
an elongate bone comprising an elongate body (1 2) 

5 with first and second ends (1 4, 1 6), first and second 
rows of fingers (52a,52b), each row extending along 
the body (12) and each finger (52a, 52b) of each 
row projectin g from th e body ( 1 2) , the body ( 1 2) be- 
ing positionable adjacent and along an elongate 

10 bone with the fingers (52a,52b) of the two rows ex- 
tending around the bone in respective opposite 
senses to hold the body to the bone, a hole (58) 
being provided at or near the first end (14) and 
means (46,48,86,88) being provided for locking the 

is second end (16) to the bone, the hole (58) being 
shaped so that when the hole receives a screw in- 
serted into the bone, limited adjustment of the rela- 
tive positions of the hole (58) and the screw js pos- 
sible before the screw is tightened to lock the hole 

20 (58) and the screw in an adjusted disposition and 
to lock the first end (1 4) to the bone, the arrangment 
allowing a required compressive force to be applied 
by the body (12) to a fracture in the bone bridged 
by the body (12). 

25 

6. A device (10,74,76,84,94,104) according to claim 
5, including a surface portion (62) which, when the 
first end (14) is locked to the bone by a screw, is 
disposed at an acute angle to the surface of the 

30 bone, said locking of the first end (14) to the bone 
comprising seating of the screw against the surface 
portion (62), the disposition of the surface portion 
(62) being such as to resist slipping between the 
screw and the surface portion in a manner that 

35 would reduce said compressive force applied to the 
fracture. 

7. A device (1 0,74,76,84,94, 1 04) according to claim 3 
or claim 6, wherein the or each surface portion (62) 

40 is part of a surface (60) or a respective surface (60) 
extending around and facing into the hole (58) or a 
corresponding one of the holes (58), the portion (62) 
being located at a side of the hole (58) that is fur- 
thermost from the second end (16) in a direction 

45 parallel to the length of the body (12). 

8. A device (10,74,76,94) according to any one of 
claims 2 to 7, wherein said second end locking 
means (46,48) comprises a mechanism for secur- 

50 ing a wire. 

9. A device (10,74,76,94) according to claim 8, where- 
in said mechanism (46,48) secures the wire by 
clamping the wire. 

55 

1 0. A device (1 0,74,76,94) according to claim 9, where- 
in said mechanism comprises a screw (46) engaged 
with the body and holding a clamping part (48), with 
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the wire being clamped between the part (48) and 
the body (12). 

11. A device (10,74,76,94) according to any one of 
claims 8 to 10, including a wire (71) for passing s 
around the bone. 

12. A device (10,74,76,94) according to any one of 
claims 8 to 1 0, including a wire (80) for inserting into 
the bone. 10 

13. A device (84,104) according to any one of claims 2 
to 7, wherein said second end locking means com- 
prises a member (88) held by the body (12) and hav- 
ing a sharp formation (92), the member (88) being '5 20. 
lockable to the body (1 2) in a plurality of dispositions 

so that the member (88) may be locked to the body 
(12) with a formation (92) penetrating the bone so 
as to hold the body (12) to the bone. 

20 

14. A fracture fixation device (84,104) for an elongate 21 
bone comprising an elongate body (12), first and 
second rows of fingers (52a,52b), each row extend- 
ing along the body (12) and each finger (52a,52b) 
of each row projecting from the body (12), the body 2S 
(12) being positionable adjacent and along an elon- 
gate bone with the fingers (52a,52b) of the two rows 
extending around the bone in respective opposite 2< 
senses to hold the body (12) to the bone, and a 
member (88) held by the body (12) and having a 30 
sharp formation (92), the member (88) being lock- 
able to the body (12) in a plurality of dispositions so 
that the member (88) may be locked to the body 
(12) with the formation (92) penetrating the bone so 
as to hold the body (12) to the bone. 3$ 

1 5. A device (84, 1 04) according to claim 1 3 or claim 1 4, 
wherein the member (88) is held to the body (12) 
by a screw (86) passing through a slot (90) in the 
member (88) and engaging the body (1 2). <*<> 21 

16. A device (84,104) according to claim 15, wherein 
the member (88) has two limbs, the slot (90) being 
provided on one limb and the sharp formation (92) 
being provided on the other limb. 45 

17. A device (84,104) according to any one of claims 
1 3 to 1 6, wherein the member (88) is more rigid than 
the fingers (52a,52b). 

50 2* 

18. A device (10,74,76,84,94,104) according to any 
preceding claim, wherein the body (12) has a sur- 
face (22) which, when the body (1 2) is so positioned 
adjacent and along the bone, faces the bone, said 
body surface (22) being provided with at least one 55 
projection (30) for penetrating the bone. 

19. A fracture fixation device (10,74,76,84,94,104) for 



an elongate bone comprising an elongate body 
(12), first and second rows of fingers (52a,52b), 
each row extending along the body (12) and each 
finger (52a,52b) of each row projecting from the 
body (12), the body (12) being positionable adja- 
cent and along an elongate bone with the fingers 
(52a,52b) of the two rows extending around the 
bone in respective opposite senses to hold the body 
(1 2) to the bone, the body (1 2) having a surface (22) 
which, when the body (1 2) is so positioned adjacent 
and along the bone, faces the bone, said body sur- 
face (22) being provided with at least one projection 
(30) for penetrating the bone. 

A device (10,74,76,84,94,104) according to claim 
1 8 or claim 1 9, wherein the body surface (22) is pro- 
vided with a plurality of projections (30) for pene- 
)) being spaced 



from one another along the body (12). 

I. A device (10,74,76,84,94,104) according to any 
one of claims 18 to 20, wherein the or each bone 
penetrating projection (30) includes a formation 
(34) for limiting penetration of the projection (30) in- 
to the bone so as to prevent or limit contact of the 
body surface (22) with the bone. 

!. A device (10,74,76,84,94,104) according to claim 
21 , wherein the or each bone penetrating projection 
is a spike (30) having a conical portion (32) for pen- 
etrating the bone and a f rustro-conical portion (34) 
for limiting penetration of the spike (30) into the 
bone, the conical portion (32) extending continu- 
ously from the smaller diameter end of the frustro- 
conical portion (34) and said portions being co-ax- 
ial, the cone angle of the f rustro-conical portion (34) 
being greater than the cone angle of the conical por- 
tion (32). 

). A device (1 0,76,84,94, 104)according to any pre- 
ceding claim,. wherein each finger (52a,52b) of each 
row has a respective formation (54) for penetrating 
the bone, each row of fingers having at least one 
finger (52b) having said formation (54) spaced from 
the body ( 1 2) by a shorter distance along the finger 
(52b) and at least one finger (52a) having said for- 
mation (54) spaced from the body (12) by a longer 
distance along the finger (52a). 

f. A fracture fixation device (10,76,84,94,104) for an 
elongate bone comprising an elongate body (12), 
first and second rows of fingers (52a,52b), each row 
extending along the body and each finger (52a,52b) 
of each row projecting from the body (12), the body 
(1 2) being positionable adjacent and along an elon- 
gate bone with the fingers (52a,52b) of the two rows 
extending around the bone in respective opposite 
senses to hold the body (1 2) to the bone, each fin- 
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ger (52a,52b) of each row having a respective for- 
mation (54) for penetrating the bone, each row of 
fingers having at least one finger (52b) having said 
formation (54) spaced from the body (1 2) by a short- 
er distance along the finger (52b) and at least one s 
finger (52a) having said formation (54) spaced from 
the body (1 2) by a longer distance along the finger 
(52a). 

25. A device (10,76,84,94,104) according to claim 23 10 
or claim 24, wherein each row of fingers (52a,52b) 
has two or more fingers (52b) having said respec- 
tive formations (54) spaced from the body (1 2) by a 
shorter distance along the fingers (52b) and two or 
more fingers (52a) having said respective forma- is 
tions (54) spaced from the body (12) by a longer 
distance along the fingers (52a), said fingers (52b) 

- — having the formations (54) spaced from the body 

(12) by the shorter distance and said fingers (52a) 
having the formations (54) spaced from the body 20 
(12) by the longer distance alternating along the 
body (12). 

26. A device (10,76,84,94,104) according to claim 25, 
wherein said fingers (52a) having the formations 25 
(54) that are spaced from the body (1 2) by the long- 
erdistanceare longer than said fingers (52b) having 

the formations (54) that are spaced from the body 
(1 2) by the shorter distance, each formation (54) be- 
ing provided at the end of the corresponding finger so 
(52a,52b) remote from the body (12). 

27. A device (10,74,76,84,94,104) according to any 
preceding claim, wherein the two rows are parallel. 

35 

28. A device (10,74,76,84,94,104) according to any 
preceding claim, wherein the body (1 2) has two par- 
allel, opposed side edges (28), the fingers (52,52a, 
52b) of one of the rows extending from one of the 
side edges (28) and the fingers (52,52a,52b) of the 40 
other one of the rows extending from the other one 

of the side edges (28). 

29. A device (10,74,76,84,94,104) according to claim 

28, when dependent on claim 1 or any claim de- 4S 
pendent thereon, wherein one of the projections 
(56) having a hole (58) extends from one of said 
side edges (28) and the other one of the projections 
(56) having a hole (58) extends from the other one 
of said side edges (28). so 

30. A device (10,74,76,94) according to any one of 
claims 2 to 5 or any claim dependent on claim 5, 
wherein the body (12) is bent near the second end 

to form a portion (40) that extends away from the ss 
fingers (52,52a,52b). 



wherein the body (12) includes a rib (78) for stiffen- 
ing the body (12). 



50 



31. A device (76) according to any preceding claim, 
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